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Description
BACKGROUND

[0001] Multimeters are used for measuring a variety of
electrical and physical parameters. A multimeter may be
a handheld device used for basic faultfinding and field
service work, or a sophisticated bench instrument capa-
ble of measuring with a high degree of accuracy. A mul-
timeter may display information using any of several dif-
ferent types of displays, such as analog indicators de-
flected by electrical fields, or digital displays including
liquid crystal display (LCD) screens.

[0002] Some digital multimeters enable a user to save
measurements for later retrieval and analysis. As an ex-
ample, some digital multimeters allow a user to save a
measurement by actuating one or more buttons or
switches on a multimeter interface. Additionally, some
modern digital multimeters include a hold function that
freezes a displayed value once a stable measurementis
captured. A user can initiate the hold function, e.g., by
pressing a button before taking a measurement and then
pressing the button once more to release the display. In
addition to these save and hold functions, modern digital
multimeters may include several other features for allow-
ing users to capture, view, manipulate, and analyze
measurement data.

[0003] EP-A-0487174 (John Fluke Mfg. Co., Inc.) en-
titted "Improved Automatic Function Selecting Multime-
ter" is directed toward a multimeter that has automatic
function selection capability that can sense a change in
the type of analog input signal that is used to provide
faster display updating and has a more stable display
when a signal is first applied to the multimeter.

[0004] U.S. Patent No. 5119019 (Richard E. George)
entitled "Automatic Function Selecting multimeter"” is di-
rected toward a multimeter that performs an automatic
function selection wherein the nature of the parameter
being sensed automatically actuates circuitry in the in-
strument to dispose the conversion circuitry to perform
the appropriate function.

[0005] Notwithstanding the large number of features
included in many modern digital multimeters, improve-
ments in both hardware and software are needed to allow
users to more effectively record, organize, and analyze
measurement information.

SUMMARY OF THE INVENTION

[0006] Various embodiments of a novel digital multim-
eter and methods for operating the same are disclosed.
The multimeter may be used for measuring a variety of
electrical parameters associated with electrical circuitry,
such as currents, voltages, resistances and capacitanc-
es, as well as physical parameters, such as temperature.
In a typical embodiment, the digital multimeter includes
input/output (I0) features such as arotary switch, a series
of keys and buttons, and a digital display. These 10 fea-
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tures, together with corresponding data capture and data
processing functions, enable users to interact more ef-
fectively with the digital multimeter relative to convention-
al multimeters. More particularly, the features of the dig-
ital multimeter provide significant improvements in ease
of use, speed of user operation, and safety. The modifi-
cations, alterations, and additions to conventional multi-
meters that were necessary to accomplish the features
of the inventive digital multimeter resulted in benefits that
otherwise would not have been foreseen or appreciated
by those skilled in the art at the time of the invention.
[0007] In one embodiment, a digital multimeter with
novel improved recording functionality, intelligent stor-
age, minimum/maximum features, data compression
and methods of designing and using the same is dis-
closed. The digital multimeter has a measurement com-
ponent for receiving measurement data corresponding
to one or more physical or electrical parameters, a user
interface for receiving user input to place the digital mul-
timeter into a recording mode, a memory component for
storing data captured by the digital multimeter, and a re-
cording component for automatically and successively
capturing and storing in the memory component a plu-
rality of measurements over a period of time. The record-
ing component captures and stores each measurement
upon detecting thatthe measurement has a value greater
than an upper recording threshold or a value lesser than
a lower recording threshold. In this way, the multimeter
may capture the minimum and maximum values during
a given use period. The other values may be stored or
discarded by the multimeter and can be controlled via
user input. For example, a user could specify that only
the five highest and five lowest values be saved and re-
corded during a given usage period. A "Peak/CF" func-
tion provides a direct peak measurement and calculated
crest factor ("CF") using peak and rms (calculated as
peak divided by root mean square). Crest factor is a
measure of signal distortion. Any of the functions of the
multimeter can be determined by pressing the "i" button
(information button) on the multimeter.

[0008] The recording mode operates in several ways.
One manner of operation of the recording component is
when the lower recording threshold is a previously re-
corded minimum measurement value. The upper record-
ing threshold may be a previously recorded maximum
measurement value captured by the multimeter or may
be manually or automatically input into the multimeter.
Likewise, the lower recording threshold may be a previ-
ously recorded or user input minimum measurement val-
ue. The period of time over which the measurements are
taken or input is gathered is any period of time in which
the multimeter is in use and is either controlled by the
user or automatically controlled. For example, a period
of time may be the time that the multimeter has been
powered up during a given session of use. It may also
be a defined period of time, such as an hour, a day or a
week. In one embodiment, the upper and lower recording
thresholds are stable measurements, which are meas-
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urements taken by the multimeter that fluctuate within
predetermined limits that are either default limits or limits
set by the user. The lower recording threshold and/or
upper recording threshold may have a fixed value estab-
lished prior to the period of time. The multimeter input
component that allows a user to enter or edit the lower
recording threshold and/or the upper recording threshold
may be through the multimeter function mode buttons,
through the display function, may interact using both, or
may be plugged in to an external computer or keyboard
to enter user commands recognized by the multimeter.
[0009] The digital multimeter optionally has additional
features including a feature wherein the lower recording
threshold and/or the upper recording threshold are de-
fined relative to a baseline measurement value. The
baseline measurement value is either input by the user,
selected using a program of the multimeter, or selected
by the user with assistance from a program of the multi-
meter. The baseline measurement value may be static
or it may be fluid over a period of time. For example, the
baseline measurement value may be a previous value
captured by the multimeter, such as when the multimeter
is programmed to record a measurement smaller than
the previous minimum or larger than the previous maxi-
mum value. For each of these measurements, the most
recently recorded minimum and maximum values are the
baseline measurement values, which exist until replaced
by a lower minimum or higher maximum value, which
then become the new baseline. Alternatively, the base-
line is a fixed value over the period of time.

[0010] A multimeteroptionally contains a graphical dis-
play for indicating when the digital multimeter is capturing
and storing upper and lower recording values, such as a
display component for displaying minimum and maxi-
mum values of measurements captured during the period
oftime. The display may be programmed to display other
values, including median and average values, and other
values of statistical interest to the user, graphical repre-
sentations of such values, and other statistical data per-
taining to the data captured and stored during the current
period of time and/or previous periods of time. The data
may be displayed individually or in conjunction with other
data. Thus, for example, the display component may
show the minimum and maximum values of measure-
ments captured during the period of time simultaneously.
The display may show comparisons regarding data cap-
tured within and between various periods of time of use
of the multimeter. In one embodiment, the data is shown
in graphical form and a portion of the graph may be en-
larged for easier viewing and analysis.

[0011] In certain embodiment, when data is recorded,
the multimeter emits an audible indication, such as a
beep, ring, or musical tune, to indicate that such data has
been recorded. The user may control this feature, such
as turning the audible indicator on or off, associating
sounds, or certain sounds with certain data. Forexample,
the multimeter may be programmed to emit a low beep
when a new minimum value has been recorded and a
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high beep when a new maximum value has been record-
ed during a given time period. The multimeter may also
audibly indicate when it has been turned on or off, when
it is nearing a full memory, or any other indication that
the user chooses to be notified of by a sound. Alterna-
tively, the multimeter may have a flashing light, change
in display screen, or a vibrate mode to indicate the any
captured and recorded value or any other event as de-
scribed herein.

[0012] When recording dynamic data, the lower re-
cording threshold and the upper recording threshold may
vary over successive intervals within the period of time.
The recording component may capture and store at least
one measurement for each interval. The intervals may
be pre-set by a program of the multimeter or may be
entered by the user. For example, a user could program
the multimeter to record a maximum and minimum value
every hour (the interval) for a day (the period of time).
The data would then show 24 maximum readings and 24
minimum readings, one for each hour of the day. One
option for using the multimeter is that the recording com-
ponent stops automatically capturing and storing meas-
urements after a predetermined time interval elapses. In
the above example, the multimeter may stop recording
and even turn itself off or power down after the readings
for the 24t hour has been recorded. The multimeter may
alternatively be allowed to continue recording until the
user manually terminates the capture and storage of da-
ta.

[0013] While the lower recording threshold for a par-
ticular interval may be a minimum measurement value
obtained during the interval and/or the upper recording
threshold for a particular interval may be a maximum
measurement value obtained during the interval, the val-
ues may also be values other than maximum and mini-
mum values.

[0014] If a multimeter is running for a longer period of
time, power may be an issue. The multimeter typically
has a battery, and may also have an attachment for a
power connection to power the multimeter, recharge the
battery, or both. A long-life battery may be used in con-
nection with the multimeter. If the multimeter is in extend-
ed use and/or if the memory of the multimeter is nearing
capacity, the recording component may down-sample
measurements stored in the memory to decrease the
amount of memory occupied by the measurements. The
down-sampling may occur upon the multimeter detecting
that a predetermined amount of memory space has been
filled or upon detecting the passage of a predetermined
amount of time. The down-sampling may also occur upon
specificuserinputto down-sample. Similar to down-sam-
pling, the multimeter, or one or more components of the
multimeter, may operate at reduced power settings, ei-
ther by explicit user command or when the multimeter
detects that power is low and automatically adjusts its
power consumption.

[0015] Inanother embodiment, a digital multimeter has
novel automatic capture and storage features, related
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naming and identification features. The digital multimeter
preferably has a measurement component for receiving
measurement data corresponding to one or more phys-
ical or electrical parameters, a user interface for receiving
user input to place the digital multimeter into an auto-
save mode, a memory component for storing data cap-
tured by the digital multimeter, and an auto-save com-
ponent for automatically capturing and storing data when
the digital multimeter is in auto-save mode.

[0016] The auto-save mode may operate in several
ways. One manner of operation of the auto-save mode
is by the auto-save mode first detecting when the digital
multimeter receives stable measurement data of one or
more physical or electrical parameters, and then auto-
matically saving stable measurement data to the memory
component upon making the detection. A "stable meas-
urement" is a measurement taken by the multimeter that
fluctuates within predetermined limits that may be either
default limits or limits set by the user during a discrete
time period. For example, a user may determine that a
stable measurement is a measurement of voltage that
varies no more than 2 volts over the period of time of 10
seconds. Any predetermined amount or proportion may
be set by the user. Another manner of operation of the
auto-save mode is by the auto-save mode first detecting
when the digital multimeter receives any measurement
data, including data outside of the stable measurement
parameters, and then automatically saving the measure-
ment data to the memory component upon making the
detection.

[0017] The digital multimeter may have additional fea-
tures, including a graphical display for indicating when
the digital multimeter is in auto-save mode, for displaying
one or more real-time measurement values derived from
the received measurement data recorded in auto-save
mode, and/or for indicating a value of each new stable
measurement after detection by the auto-save compo-
nent. The graphical display may allow the user to view
and assign a name and/or a number to a particular meas-
urement data or a series of measurement data.

[0018] Inanother embodiment, the display shows real-
time measurement values based on the received meas-
urement data and has an auto-hold component for auto-
matically freezing the value of the stable measurement
within the display component upon detecting receipt of
the stable measurement. A "saving" component feature
of the multimeter may save a value that has been frozen
within the display in response to a user input submitted
via the user interface component. If the multimeter com-
prises an audio output component, which audibly indi-
cates when a feature is activated or deactivated, it may
be activated when the auto-save component detects a
new stable measurement such as by beeping, ringing,
or playing music.

[0019] The user may be able to set the multimeter to
auto-save mode and then begin operation in such mode
by entering a "start input.” Similarly, the user may be able
to terminate the operation in auto-save mode by entering
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a "stop input." If a user wants to replace a value already
recorded by the multimeter, the user may effect a "redo"
by actuating a redo-input while the digital multimeter is
in the auto-save mode and replacing a most-recently
saved measurement among the sequence of measure-
ments in response to the redo-input. If the user wants to
replace a value that was taken more than one value-
recorded-input ago, the user can actuate the replace-
input while the digital multimeter is in the auto-save mode
and replacing one or more saved measurements within
the sequence of measurements in response to the re-
place-component. For this, the user may use navigation
keys to direct the multimeter to the value in the sequence
that will be replaced by the new value. Alternatively, the
multimeter allows for values to be deleted and not re-
placed with other values.

[0020] The digital multimeter preferably has a naviga-
tion component combined with or embodied in the user-
interface component that allows the user to use real or
virtual arrow keys, a touch screen, cursor or mouse
movement, or other methods of moving between, select-
ing, and deselecting, various of the functionalities of the
multimeter.

[0021] In yetanother embodiment, a digital multimeter
has a novel automatic incrementing feature in relation to
data captured and/or saved in sequence, an auto-naming
feature, auto-incrementing and auto-naming features
used in conjunction to create novel alphanumeric identi-
fiers, auto-incrementing features used with manual nam-
ing, combinations of these and other features. The digital
multimeter may have a measurement component for re-
ceiving measurement data corresponding to one or more
physical or electrical parameters, a user interface com-
ponent for receiving user input to save measurement da-
ta and associate one or more names with the saved data,
and an auto-incrementing descriptor component for au-
tomatically assigning incremented descriptors to the
saved data. The saved measurement data may comprise
a first data reading associated with a name and a first
automatically incremented descriptor and a second data
reading associated with the name and a second auto-
matically incremented descriptor. The name is typically
the same name for more than one data measurements
taken within a sequence, with sequential auto-descrip-
tors accompanying the name to differentiate the meas-
urements. For example, if the name is "outdoor," the first
data measurement reading may be called "outdoor-1"
and the second measurement reading "outdoor-2," and
so forth for all the measurements taken in the sequence.
The name may also indicate location of or conditions un-
der which the reading occurred.

[0022] The auto-incrementing descriptor may be used
anywhere in conjunction with the name, including before
the name, after the name, or in the middle of the name.
Preferably, the user will be able to control the location of
the auto-incremented descriptor. The automatically in-
cremented descriptors may indicate the order in which
the saved data was received. The descriptors may be
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sequential (1, 2, 3,...), even or odd (2, 4, 6...), multiples,
increasing, decreasing, or any other identifying orienta-
tion, which may be automated or may be controlled by
manual userinput. In various alternatives, the name com-
prises a string of alphanumeric characters and an auto-
matically incremented descriptor appended to the string
of alphanumeric characters. The automatically incre-
mented descriptor may comprise at least one number,
letter, symbol, or any combination thereof.

[0023] In arelated embodiment, the digital multimeter
also has a sequence recording component for saving a
sequence of readings in response to a one or more user
inputs presented at the user input component. The mul-
timeter associates each reading among the sequence of
readings with a name and the auto-incrementing com-
ponent automatically assigns an automatically incre-
mented descriptor to each name associated with the se-
quence of readings. The user interface component may
comprise a display element, such as a screen, one or
more "soft buttons," which function can change and
which current function or functions is typically indicated
on the display element.

[0024] The names giventothe measurement data may
be generated from a set of default names stored in a
memory within the digital multimeter or an external com-
puter attached to the digital multimeter. The names may
alsobe provided by the user for a particular measurement
or set of measurements. Both default names and man-
ually entered names provided by the user may be edited
in an editing component via the user interface compo-
nent. Date, time, and location data regarding the gather-
ing of the measurements may also be the entire or a
portion of the auto-incrementing descriptor. The multim-
eter optionally has a reset component for resetting values
of the automatically incremented descriptors. The reset
may occur in response to one or more user inputs or may
be programmed to occur automatically after a predeter-
mined series of events or period of time.

[0025] A digital multimeter having an auto-increment-
ing descriptor may have additional components, includ-
ing a display component and a user input component.
The display component may be used for a displaying any
of the input or output regarding the multimeter, including
the measurement data reading and associated name
with the auto-incremented descriptor. The display may
show the name assigned to the data automatically or in
response to a user input, such as a soft key that indicates
that the data name or a series of names be displayed.
Soft keys may be used to correspond to a variety of user
input components and may receive data, which is then
displayed on the display component, such as the screen.
A user may manually name the measurement data read-
ing by entering an alphanumeric string after the data has
been recorded. Manual naming occurs via the display
interface or by any other manner of entering data or in-
structions into the multimeter. The names will typically
indicate the order in which the data readings occurred
because the auto-incrementing descriptor may incre-
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ment in ascending order.

[0026] In another embodiment, a multimeter is con-
nected to an external central processing unit orcomputer.
The multimeter may be connected to the external com-
puter before, during, and/or after use. Transfer of data
between the multimeter and the computer preferably oc-
cur both ways. For example, the multimeter can be con-
nected to the computer and the computer can download
anew set of operating instructions to the multimeter. This
is a significant advantage because the multimeter can
be updated with new software programs and new ver-
sions of existing programs without having to replace the
memory of the multimeter. Conversely, the multimeter
can upload saved data from its memory into the external
computer, thus freeing up more space for additional
measurements. If the external computer is connected to
the multimeter during use, the processor of the computer
and the processor the multimeter can work in tandem to
process the data being acquired by the multimeter. The
data acquired can then either be saved to the memory
of the multimeter or the external computer or both. An-
other feature associated with an external computeris that
image data, including a "screenshot" of the meter display
can be taken and uploaded to the computer. The screen-
shot is a graphical file that is a snapshot of the meter’s
graphical display at a particular point of time. The format
of the screenshot may be any graphics or image format,
such as a JPEG, GIF, or PDF file.

[0027] Thusinafirstaspect, the presentinvention pro-
vides digital multimeter, comprising:

a measurement component for receiving measure-
ment data corresponding to one or more physical or
electrical parameters;

a user interface for receiving user input to place the
digital multimeter in a recording mode;

a memory component for storing measurement data
captured by the digital multimeter; and

a recording component for automatically and suc-
cessively capturing and storing in the memory com-
ponent a plurality of measurements over a period of
time, wherein the recording componentcaptures and
stores each measurement upon detecting that the
measurement has a value greater than an upper re-
cording threshold or a value lesser than a lower re-
cording threshold.

[0028] Optionally, the lower recording threshold is a
previously recorded minimum measurement value and
the upper recording threshold is a previous maximum
measurement value captured by the multimeter within
the period of time. The lower recording threshold and/or
the upper recording threshold may have a fixed value
established prior to the period of time. The lower record-
ing threshold and/or the upper recording threshold may
be defined relative to abaseline measurementvalue. The
baseline measurement value may be a previous meas-
urement value captured by the recording component.
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[0029] Optionally, the multimeter further comprises a
display component for displaying minimum and maxi-
mum values of measurements captured during the period
oftime. The recording component may capture and store
and the display component may further display an aver-
age value of measurements captured during the period
of time.

[0030] Optionally, the multimeter further comprises an
audio output component, which audibly indicates when
a new minimum measurement value or a new maximum
measurement value is recorded. An input component
may allow a user to enter the lower recording threshold
or the upper recording threshold.

[0031] Thelower recording threshold and/or the upper
recording threshold may vary over successive intervals
within the period of time, and the recording component
may capture and store atleastone measurementfor each
interval.

[0032] The lower recording threshold for a particular
interval may be a minimum measurement value obtained
during the interval and/or the upper recording threshold
for a particular interval may be a maximum measurement
value obtained during the interval.

[0033] Aninputcomponent may allow a user to control
duration of each interval. The recording component may
stop automatically capturing and storing measurements
after a predetermined time interval elapses. The record-
ing component may down-sample measurements stored
in the memory to decrease the amount of memory occu-
pied by the measurements. The recording component
performs the down-sampling upon determining that a
predetermined amount of memory space has been filled
or upon detecting the passage of a predetermined
amount of time. One or more components of the multim-
eter may operate at a reduced-power setting while the
recording component performs automatic capture and
storage of measurements.

[0034] In another aspect, the present invention pro-
vides a method of operating a digital multimeter compris-
ing a measurement component, a user-interface compo-
nent, amemory component, and a recording component,
the method comprising:

receiving, via the measurement component, meas-
urement data corresponding to one or more physical
or electrical parameters;

receiving, via the user-interface component, a user-
input for placing the digital multimeter in a recording
mode; and

wherein, once the digital multimeter is in recording
mode, the recording component automatically and
successively captures and stores in the memory a
plurality of measurements over a period of time upon
detecting that the measurement has a value greater
than an upper recording threshold or a value lesser
than a lower recording threshold.

[0035] The digital multimeter may further comprises a
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display component, and the method may then further
comprise simultaneously presenting in the display mini-
mum and maximum values of measurements captured
during the period of time.

[0036] Optionally, the digital multimeter further com-
prises an audio output component, and the method fur-
ther comprises operating the audio output component to
produce an audible indication when the recording com-
ponent detects a measurement having a value greater
than the upper recording threshold or a lesser value than
the lower recording threshold.

[0037] The lower recording threshold and/or or upper
recording threshold may vary over successive intervals
within the period of time, and the recording component
may capture, store, and display at least one measure-
ment within each interval.

[0038] Optionally, the lower recording threshold for a
particular interval is a minimum measurement value ob-
tained during the interval and the upper recording thresh-
old lower for a particular interval is a maximum measure-
ment value obtained during the interval.

[0039] The method may further comprise down-sam-
pling measurements stored in the memory to decrease
the amount of memory occupied by the measurements;
and/or operating one or more components of the multi-
meter at a reduced-power setting while the recording
component performs automatic capture and storage of
measurements.

[0040] In another aspect, the present invention pro-
vides a digital multimeter, comprising:

a measurement component for receiving measure-
ment data corresponding to one or more physical or
electrical parameters;

a user interface for receiving user input to place the
digital multimeter in an auto-save mode;

a memory component for storing data captured by
the digital multimeter; and

an auto-save component for automatically capturing
and storing data when the digital multimeter is in au-
to-save mode by: (a) detecting when the digital mul-
timeter receives stable measurement data of one or
more physical or electrical parameters, and (b) au-
tomatically saving stable measurement data to the
memory component upon making the detection.

[0041] Optionally, a graphical display is provided for
indicating when the digital multimeter is in auto-save
mode and for displaying one or more real-time measure-
ment values derived from the received measurement da-
ta recorded in auto-save mode.

[0042] Also, a graphical display may be provided for
indicating a value of each new stable measurement after
detection by the auto-save component; and/or, optionally
an audio output component, which audibly indicates
when the auto-save component detects a new stable
measurement.

[0043] Optionally, a graphical display allows a user to
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assign a name to each measurement within a sequence
of measurements.

[0044] The name of each measurement within the se-
quence of measurements may include an indication of
the order of the corresponding measurement within the
sequence and a text string provided by a user.

[0045] The auto-save component may begin automat-
ically capturing and storing measurement data only after
receiving a start input while the digital multimeter is in
the auto-save mode.

[0046] A redo component may be provided for receiv-
ing a redo-input while the digital multimeter is in the auto-
save mode and replacing a most-recently saved meas-
urement among the sequence of measurements in re-
sponse to the redo-input.

[0047] The multimeter may include a replace compo-
nent for receiving a replace-input while the digital multi-
meter isinthe auto-save mode and replacing one or more
saved measurements within the sequence of measure-
ments in response to the replace-component. The user-
interface component may comprise a navigation compo-
nent allowing a user to navigate among the sequence to
identify measurements to be replaced by the replace-
component.

[0048] The auto-save component may determine
whether a measurement is a stable measurement by de-
termining whether the measurement changes by a pre-
determined amount or proportion during a discrete time
period.

[0049] Optionally the multimeter further comprises a
display component for displaying real-time measurement
values based on the received measurement data; and
an auto-hold component for automatically freezing the
value of the stable measurement within the display com-
ponent upon detecting receipt of the stable measure-
ment.

[0050] It may also comprise a saving component con-
figured to save a value that has been frozen within the
display in response to a user-input submitted via the user-
interface component.

[0051] In another aspect, the present invention pro-
vides a method of operating a digital multimeter compris-
ing a measurement component, a user-interface compo-
nent, a memory component, and an auto-save compo-
nent, the method comprising:

receiving, via the measurement component, meas-
urement data corresponding to one or more physical
or electrical parameters;

receiving, via the user-interface component, a user-
input for placing the digital multimeter in an auto-
save mode;

wherein, once the digital multimeter is in auto-save
mode, the auto-save component automatically cap-
tures and stores a sequence of measurements by
repeatedly performing the following steps as the mul-
timeter is placed in communication with different
physical or electrical conditions: (a) detecting when
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the digital multimeter receives a stable measure-
ment, and (b) automatically saving the stable meas-
urement in the memory component upon making the
detection.

[0052] The digital multimeter may further comprise a
display and the method may further comprise, upon re-
ceiving the user-input for placing the digital multimeter in
the auto-save mode, presenting a graphical indication
within the display to indicate that the digital multimeter is
in the auto-save mode.

[0053] The digital multimeter may further comprise a
display and the method may further comprise, upon re-
ceiving the user-input for placing the digital multimeter in
the auto-save mode, allowing a user to enter a name
and/or number for the sequence of measurements within
the display.

[0054] The method optionally further comprises pre-
senting an annunciator graphic in a display of the multi-
meter to indicate when the digital multimeter is in the
auto-save mode.

[0055] The method optionally further comprises dis-
playing the value of each new stable measurement in a
graphical display of the multimeter after the new stable
measurement is detected by the auto-save component.
[0056] The auto-save component may determine
whether a measurement is a stable measurement by de-
termining whether the measurement changes by a pre-
determined amount or proportion during a discrete time
period.

[0057] Optionally, the method further comprises, upon
detecting each stable measurement, temporarily freez-
ing the value of the stable measurement within a display
of the digital multimeter.

[0058] In another aspect, the present invention pro-
vides a digital multimeter, comprising:

a measurement component for receiving measure-
ment data corresponding to one or more physical or
electrical parameters;

a user interface component for receiving user input
to save measurement data and associate one or
more names with the saved data; and

an auto-incrementing descriptor component for au-
tomatically assigning incremented descriptors to the
saved data.

[0059] The saved data may comprise a first data read-
ing associated with a name and a first automatically in-
cremented descriptor; and a second data reading asso-
ciated with the name and a second automatically incre-
mented descriptor, wherein the automatically increment-
ed descriptors indicate the order in which the saved data
was received.

[0060] Each name may comprise a string of alphanu-
meric characters and an automatically incremented de-
scriptor appended to the string of alphanumeric charac-
ters.
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[0061] Optionally, at least one of the automatically in-
cremented descriptors comprises a number; and/or at
least one of the automatically incremented descriptors
comprises a letter.

[0062] Optionally, the multimeter further comprises a
sequence recording component for saving a sequence
of readings in response to a single user input presented
at the user input component; wherein the multimeter as-
sociates each reading among the sequence of readings
with a name and the auto-incrementing component au-
tomatically assigns an automatically incremented de-
scriptor to each name associated with the sequence of
readings.

[0063] Optionally, the user interface component com-
prises a display screen and a plurality of soft buttons
each having a function indicated by one or more corre-
sponding display elements presented on the display
screen.

[0064] The names may be generated from a set of de-
fault names stored in a memory within the digital multi-
meter or a memory attached to the digital multimeter.
[0065] Optionally, an editing component allows a user
to edit the default names via the user interface compo-
nent. The auto-incrementing descriptor may comprise a
time and date indicating when the measurement data
was obtained.

[0066] A reset component may reset values of the au-
tomatically incremented descriptors in response to one
or more user inputs. The measurement component may
comprise one or more probes operatively connected to
a measurement processor. Each of the names may in-
dicate a location where the measurement data was ob-
tained or a type of measurement represented by the
measurement data.

[0067] In another aspect, the present invention pro-
vides a method of storing a plurality of readings in a digital
multimeter comprising a measurement component, a da-
ta storage component, and an auto-incrementing de-
scriptor component, the method comprising:

receiving through the measurement component
measurement data corresponding to one or more
physical or electrical parameters;

storing in the data storage component a first reading
ofthe measurement data and afirstname associated
with the first reading, wherein the first name includes
a first descriptor;

by operation of the auto-incrementing descriptor
component, automatically incrementing the first de-
scriptor to generate a second descriptor;

storing in the data storage component a second
reading of the measurement data and a second
name associated with the second reading, wherein
the second name includes the second descriptor.

[0068] The multimeter may further comprise a display
component and a user input component, and the method
may further comprise:
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displaying on the display component the first auto-
incremented descriptor and a default name for the
first reading;

receiving selection input of the default name via the
user input component; and

inresponse to the selection input, appending the first
descriptor to the default name to generate the first
name and storing the first name in the data storage
component.

[0069] The multimeter may further comprise a display
component and a user input component, and the method
may further comprise:

displaying on the display component the first auto-
incremented descriptor and a prompt for a user to
enter an alphanumeric string for the first name;
receiving via the user input component a user-en-
tered alphanumeric string;

appending the first descriptor to the user-entered al-
phanumeric string to generate the first name and
storing the firstname in the data storage component.

[0070] The first and second names may indicate an
order in which the first and second readings occurred.
[0071] The first name may indicate a location where
the first reading occurred and the second name may in-
dicate a location where the second reading occurred.
[0072] In another aspect, the present invention pro-
vides a method of operating a digital multimeter compris-
ing a display component, a user input component, and a
data storage component, the method comprising:

displaying a first screen on the display component,
the first screen showing:

a first, selected measurement reading among a
sequence of measurement readings stored in
the data storage component, wherein each
measurement reading in the sequence corre-
sponds to a measurement of a physical or elec-
trical parameter;

a current descriptor indicating a relative position
of the selected measurement reading within the
sequence; and

a plurality of soft key labels corresponding to
respective soft keys of the user input compo-
nent;

receiving user input via a soft key; and

in response to the user input, displaying on the dis-
play component a second screen showing:

a second measurement reading among the se-
quence of measurement readings; and

a second descriptor indicating a relative position
of the second measurement reading within the
sequence in relation to the first measurement
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reading;

wherein the first and second descriptors are
generated automatically based on an order in
which the first and second measurement read-
ings were obtained.

[0073] The first and second descriptors may comprise
a number.
[0074] In another aspect, the present invention pro-

vides a digital multimeter comprising:

a measurement processor, wherein the measure-
ment processor is configured to measure electrical
or physical parameters and generate measurement
data;

an application processor coupled to the measure-
ment processor, wherein the application processor
is configured to:

operate at a reduced clock rate after a period of
inactivity; and
receive measurement data from the measure-
ment processor after a predetermined event has
occurred; and

a main memory coupled to the application processor
for receiving the measurement data.

[0075] The predetermined event is optionally a buffer
filing to a predetermined amount. The measurement
processor may transmit a command to the application
processor to operate at a higher clock rate.

[0076] The many embodiments of a digital multimeter
described herein may be used alone or in any combina-
tion or permutation. For example, a multimeter with au-
tomatic capture and storage features can also have an
auto-incrementing feature. Similarly, a digital multimeter
with an audio output notifying feature can also have a
display screen and a max/min recording mode. One
skilled in the art will appreciate the variety of features for
a digital multimeter, which are further described herein
with respect to the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0077] FIG. 1 illustrates a front face of a digital multi-
meter in accordance with one embodiment.

[0078] FIG.2illustrates various functional components
of adigital multimeter in accordance with an embodiment.
[0079] FIG. 3 illustrates an example screen displayed
during a HOLD mode in accordance with one embodi-
ment.

[0080] FIG. 4 illustrates an example screen displayed
during an AutoHOLD mode in accordance with one em-
bodiment.

[0081] FIG. 5 illustrates an example screen displayed
after an AutoSAVE function has been initiated in accord-
ance with one embodiment.
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[0082] FIG. 6 illustrates an example screen displayed
after a first measurement of a sequence has been taken
while the AutoSAVE function is active.

[0083] FIG. 7 illustrates an example screen displayed
in response to selection of a Review function from the
screen of FIG. 6.

[0084] FIG. 8 illustrates an example screen displayed
in response to selection of a Replace function from the
screen of FIG. 7.

[0085] FIG. 9illustrates an example screen displaying
a live multimeter reading in accordance with one embod-
iment.

[0086] FIG. 10illustrates an example screen displayed
after a user has selected a Save function from the screen
of FIG. 9.

[0087] FIG. 11 illustrates an example screen display-
ing a list of names after the user has selected a +Name
function from one of the respective screens of FIG. 10 or
FIG. 5.

[0088] FIG. 12illustrates an example screen displayed
after a user has selected a Save function from the screen
of FIG. 11.

[0089] FIG. 13illustrates an example screen displayed
after a measurement shown in FIG. 12 has been saved.
[0090] FIG. 14 illustrates an example screen displayed
after a user has selected the Save function from the
screen of FIG. 13.

[0091] FIG. 15illustrates alist of names displayed after
a user has selected the +Name function subsequent to
recording two multimeter readings under the name
"Room".

[0092] FIG. 16 illustrates the list of names shown in
FIG. 15 after an auto-incrementing number for the name
"Room" has been reset.

[0093] FIG. 17 illustrates an example screen including
a character palette for editing names for a list such as
that illustrated in FIG. 16.

[0094] FIG. 18 illustrates an example screen having a
menu for modifying a threshold for AutoHOLD and event
recording functions.

[0095] FIG. 19 illustrates an example screen in which
the threshold for the AutoHOLD and event recording
functions can be edited.

[0096] FIG. 20 illustrates an example configuration of
processors for a digital multimeter in accordance with an
embodiment.

DETAILED DESCRIPTION
Description of Digital Multimeter Components

[0097] FIG. 1illustrates afrontface of an example mul-
timeter 100. Multimeter 100 typically comprises a com-
pact, handheld body, including contour indentations im-
proving suitability for one-handed operation. The face of
multimeter 100 is generally characterized by a display
105, a rotary switch 120, soft keys 110-113, navigation
buttons 114-117, dedicated buttons 125-128, and vari-
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ous input jacks 121-124. Multimeter 100 can be powered
by AA alkaline batteries or another suitable power supply.

Measurement Functions and Modes

[0098] Multimeter 100 contains one or more measure-
ment components, such as sensors, for receiving meas-
urement data for detecting physical and electrical param-
eters. Multimeter 100 may provide primary measurement
functions, such as functions for measuring voltage, cur-
rent, temperature, resistance, electrical continuity, con-
ductance, capacitance, diode test, low impedance, low
resistance (e.g., 50 Ohms), and AC/DC combinations
(AC+DC, AC,DC). Additionally, multimeter 100 may fur-
ther provide secondary measurement functions, which
are functions for measuring secondary characteristics of
signals or measurements generated by the primary
measurement functions. Examples of secondary meas-
urement functions include functions for measuring signal
frequency, duty cycle, pulse width, decibels, and crest
factor. Multimeter 100 may perform a primary measure-
ment function simultaneous with performing one or more
secondary measurement functions.

[0099] Multimeter 100 may be setto certain modes that
operate in conjunction with various measurement func-
tions. These modes determine how measurements are
acquired and represented without changing the meas-
urement function. Examples of these modes include
Min/Max, Hold, Auto Range, Manual Range, Peak, and
Record modes. Min/Max mode, which may be accessed
via the "MIN MAX" button 126, is a mode in which mul-
timeter 100 displays minimum, maximum, and average
measurements that have occurred over a period of time.
In this mode, whenever a new maximum or minimum
occurs-exceeding the previous maximum or minimum-
the new maximum or minimum is stored and displayed.
Hold mode, which may be accessed via the HOLD button
125, is a mode in which a displayed value is frozen on
the display. Manual Range mode is a mode in which a
range, or resolution, of a displayed value is specified by
user input. Auto Range mode is a mode in which a range
of a displayed value is determined by the multimeter.
Both Auto Range and Manual Range may be accessed
via the RANGE button 127, which allows a user to switch
between the two Range modes. Recording mode is a
mode in which a time series of measurements of a single
continuous signal are recorded over a period of time. For
example, Recording mode could be employed to meas-
ure line voltage or frequency to determine if the voltage
is within appropriate limits.

User Input Devices - Rotary Switch, Buttons, and
Keys

[0100] User input components of multimeter 100 in-
clude, among other things, rotary switch 120, navigation
buttons 114-117, soft keys 110-113, dedicated buttons
125-128, an on/off switch 118 and a backlight control
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button 119. Dedicated buttons 125-128 (also referred to
as dedicated mode buttons) include an [Info] button 128,
a [HOLD] button 125, a [MIN MAX] button 126, and a
[RANGE] button 127. A user can interact with multimeter
100 using the various buttons and other features included
on the face of multimeter 100. Additionally, the user’s
interactions can be guided by information presented on
various screens of display 105. Multimeter 100 may fur-
ther present the user with output via display 105, an in-
dicator light, and/or an audible beeper. Multimeter 100
further includes an internal memory for storing informa-
tion such as measurement values.

[0101] Soft keys 110-113 are located in an area be-
neath the display 105 and positioned to correspond with
labels 106-109 on the display. Pressing one of the soft
keys 110-113 invokes the command indicated by the cor-
responding label on the display. Every screen shown on
display 105 has a custom set of soft key labels 106-109.
Some screens have fewer soft key labels than soft keys.
When a soft key label is left blank, the corresponding soft
key is disabled. For example, in the screen shown in FIG.
1, soft key label 106 is labeled Menu and corresponds
to soft key 110, soft key label 107 is labeled Save and
corresponds to soft key 111, soft key label 109 is labeled
Setup and corresponds to soft key 113, and soft key label
108 is left blank, indicating that soft key 112 is disabled.
[0102] In the example of FIG. 1, navigation buttons
114-117 are centrally located among the other buttons
of multimeter 100. Navigation buttons 114-117 corre-
spond to four cardinal directions: [UP] 115, [DOWN] 117,
[LEFT] 114, and [RIGHT] 116. Navigation buttons
114-117 can be used to move within menus and dialogs
and to make choices and perform data entry. They can
also be used to scroll through a sequence of information
too extensive to be displayed on a single screen.
[0103] [Info] button 128 can provide access to context-
sensitive explanatory information about a measurement
function and display contents. Additional details regard-
ing [Info] button 128 are discussed further below. The
context-sensitive explanatory information may appear in
a pop-up information dialog which covers most of the
underlying screen.

[0104] Multimeter 100 may include a backlight for the
display 105 to allow improved viewing in conditions of
reduced light. The backlightis typically activated by back-
light control button 119. Multimeter 100 can also include
an On/Off button 118 used to turn multimeter 100 on or
off.

[0105] Rotary switch 120 includes positions 130, 132,
134, 136, 138, 140, 142, 144, 146, and 148. Each of
these positions corresponds to at least one primary
measurement function of multimeter 100. These primary
measurement functions are indicated by symbols about
the periphery of rotary switch 120. Where more than one
symbol is located next to a single position of rotary switch
120, the symbol closest to rotary switch 120 corresponds
to a default primary measurement function for that posi-
tion and any symbols located farther away from rotary
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switch 120 correspond to non-default primary measure-
ment functions for that position. For instance, position
142 of rotary switch 120 corresponds to a default primary
measurement function for capacitance measurement (in-
dicated by a capacitance circuit symbol), and a non-de-
fault primary measurement function for diode testing (in-
dicated by a diode circuit symbol). A user can change
the primary measurement function currently associated
with a particular position of rotary switch 120 by actuating
specific buttons on the face of multimeter 100.

[0106] For explanation purposes, the term "active pri-
mary measurement function" refers to the primary meas-
urement function currently associated with a particular
position of rotary switch 120. In other words, the active
primary measurement function for a particular position
of rotary switch 120 is the function that is performed by
multimeter 100 when rotary switch 120 is moved to the
particular position. As will be appreciated, the active pri-
mary measurement function for a particular position of
rotary switch 120 may be a default primary measurement
function or a non-default primary measurement function.
[0107] As indicated by the various symbols around ro-
tary switch 120, multimeter 100 may perform several dif-
ferent primary measurement functions. These primary
measurement functions may include, for example, AC
voltage measurement (e.g., from 0 V to 1000.0 V), AC
millivolt measurement (e.g., from 0 mV to 3000.0 mV),
DC voltage measurement (e.g., from 0 V to 1000.0 V),
DC millivoltmeasurement (e.g., from 0 mVto 3000.0 mV),
resistance measurement (e.g., from 0 Q to 500.0 MQ),
capacitance measurement (e.g., from 0.001 nF to 50
mF), temperature measurement, AC current measure-
ments (e.g., from 0 mA to 20.000 A), AC current meas-
urements (e.g., from 0 pA to 5000.0 pA), DC current
measurements (e.g., from 0 mA to 20.000 A), DC current
measurements (e.g., from 0 pA to 5000.0 pA).

[0108] When rotary switch 120 is set to a particular
position, multimeter 100 may be set to display a screen
containing pertinent information related to the present
primary measurement function. Each screen may
present one or more menu items related to the present
primary measurement function. These menu items may
be presented by placing specific names on soft key la-
bels. Accordingly, a user may select from the menu items
by pressing the corresponding soft keys 110-113. As dis-
cussed below with reference to FIGS. 4 and 5, these
menu items may, among other things, allow a user to
switch between the different primary measurement func-
tions associated with a current position of rotary switch
120.

[0109] Dedicated mode buttons 125-128 provide direct
single-press access to different modes. Pressing [HOLD]
button 125 may cause multimeter 100 to hold a currently
displayed measurement value. Pressing [MIN MAX] 126
button may cause multimeter 100 to capture the highest,
lowest, and average readings over a period of time.
Pressing [RANGE] button 127 may cause multimeter 100
to prompt a user to manually select a desired measure-
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ment range. Other modes may be selected by using soft
keys 110-113 and navigation buttons 115-117 to make
selections from menus on display 105.

[0110] [In the example shown in FIG. 1, rotary switch
120 can remain in its current position when multimeter
100 is turned off and back on using the separate
[ON/OFF] button 118. This method of turning multimeter
100 on and off allows multimeter 100 to be turned off and
back on without losing track of the presently active meas-
urement function, including any selected secondary func-
tion or modes.

[0111] When rotary switch is turned from one function
to another, a display for the new function appears on
display 105. In some embodiments, button choices made
in one function do not carry over into another function.
[0112] Analog connections oninputjacks 121-124 can
be used to provide input to be measured by multimeter
100. As shown in the example of FIG. 1, four input jacks
121-124 can be included along the bottom of multimeter
100 where the user connects input probes used to meas-
ure signals of interest. Output can be presented to the
user with the display 105, an indicator light, and/or an
audible beeper. Multimeter 100 can include an internal
memory 204 for storing information, such as measure-
ment values.]

[0113] Multimeter 100 can be turned off and on again
without losing its current settings. For instance, multim-
eter 100 can be turned off and on again without returning
from a non-default primary measurement function asso-
ciated with a particular position of rotary switch 120 to a
default primary measurement function associated with
the same position. Similarly, multimeter 100 can be
turned off and on again without reverting from a non-
default mode associated with a particular position of ro-
tary switch 120 to a default mode associated with the
same position. Moreover, upon powering up, multimeter
100 can resume performance of any previously selected
secondary measurement functions without requiring ad-
ditional user input. In other words, multimeter 100 pre-
serves specific user-configured settings even when
turned off. The user may configure the meter to defeat
this feature, however.

[0114] When rotary switch 120 changes from a first
position to a second position, the screen of display 105
changes in accordance with a new measurement func-
tion associated with the second position. Typically, any
modes or other configurations that have been designated
forthe first position are not maintained when rotary switch
120 changes to the second position. For instance, if mul-
timeter 100 performs a first measurement in Hold mode
while rotary switch 120 is at a first position, multimeter
100 will not necessarily maintain the Hold mode when
rotary switch 120 is moved to a second position.

[0115] Multimeter 100 may receive input signals
through probes or other input sources connected to input
jacks 121-124. Multimeter 100 may produce output
through display 105 and other output interfaces such as
indicator lights or audio sources for generating a beeping
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noise. Multimeter 100 can include an internal memory
204 for storing information such as measurement values.

Multimeter User Display

[0116] Display 105 may comprise an LCD screen or
any other suitable type of display. In FIG. 1, rotary switch
120is set to position 132, which corresponds to a voltage
measurement for an alternating current; display 105 dis-
plays voltages measured by this measurement function.
As shown in FIG. 1, some measurements are displayed
in a bold type and/or in a comparatively larger font size
in relation to other displayed measurements. Display 105
may further display additional measurements or collat-
eral information related to the displayed measurements.

Overview of Various Functional Components

[0117] FIG. 2illustrates various functional components
of digital multimeter 100 in accordance with an embodi-
ment. Referring to FIG. 2, multimeter 100 comprises a
processor 206 operatively connected to display 105, a
memory 204, an internal logical autohold input 208, and
an internal logical autosave input 210.

[0118] Processor 206 receives inputs from autohold
input 208 and autosave input 210 to control the operation
of an AutoSAVE mode and an AutoHOLD mode. In re-
sponse to the inputs from autohold input 208 and au-
tosaveinput210, processor 206 retrieves and stores data
in memory 204 in connection with an AutoSAVE function
and an AutoHOLD function. Additionally, processor 206
controls display 105 to present information to a user in
connection with the AutoSAVE and AutoHOLD functions.
The operation of the components shown in FIG. 2 is de-
scribed in further detail below.

AutoSAVE and AutoHOLD

[0119] The AutoSAVE function of digital multimeter
100 is designed for storing and displaying a series of
stable measurements captured by multimeter 100. A user
may initiate the AutoSAVE function by actuating a button
or switch on multimeter 100. Thereafter, the user may
move the probes of multimeter 100 between various con-
tact points on one or more circuits, while multimeter 100
automatically saves different measurements obtained at
the different contact points. The AutoSAVE function
saves a user’s time by eliminating the need for the user
to provide further input to the multimeter each time a new
measurement is captured. The AutoSAVE function also
increases accuracy because the user does not have to
remember or manually record the previous values, thus
reducing any recording or reentry errors from the proc-
ess. In Figure 2, "autosave input" and "autohold input"
are internal logical modes of the multimeter and are not
themselves external electrical inputs.

[0120] Each time the user moves the probes to a new
contact point on a circuit, the AutoSAVE function moni-
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tors new input signals until the new input signals reach
apointof equilibrium. In other words, the AutoSAVE func-
tion determines when new measurements become sta-
ble. Upon determining that a new measurement has be-
come stable, the AutoSAVE function triggers a recording
of the new measurement.

[0121] FIG. 3 illustrates an example screen 300 dis-
played during a HOLD mode of multimeter 100. Screen
300 includes labels 304, 306, and 308 respectively cor-
responding to the AutoHOLD function, a Save function,
and the AutoSAVE function. A user can initiate any of
these functions by pressing a soft key adjacent to the
corresponding label. For explanation purposes, it will be
assumed that soft key 110, which corresponds to label
304, acts as the autohold input 208 shown in FIG. 2, and
soft key 112, which corresponds to label 308, acts as
autosave input 210 shown in FIG. 2.

[0122] Screen 300 shows a reading 302 that has been
frozen on the display by pressing dedicated [HOLD] but-
ton 125. Within display 300, an annunciator 310 indicates
that the HOLD function is active.

[0123] In one embodiment, when the multimeter is in
a mode that is not a live-measurement mode, the status
bar at the top of the screen is "inversed," meaning that
white characters in the status bars turn black and the
black background of the status bars turns white. The sta-
tus bar may be inversed when the meter is in HOLD,
AutoHOLD or AutoSAVE mode, when the user is viewing
readings from memory (as opposed to live readings), and
when a recording, Min Max, or Peak session has been
stopped, but has not yet been closed. An inversed status
bar is designed to provide the user with a visual reminder
that the values on the central portion of the display are
not live measurement values.

[0124] If the user selects the AutoHOLD function by
pressing soft key 110, processor 206 will automatically
hold every subsequent stable reading on display 105. If
the user selects save 306, processor 206 will save to
memory 204 any measurement held on screen 300. If
the user selects the AutoSAVE function by pressing soft
key 112, processor 206 will automatically hold subse-
quent stable readings on display 105 and save the read-
ings to memory 204. Processor 206 can be programmed
to beep or flash the measurement on display 105 each
time a new stable measurement is detected during the
AutoHOLD or AutoSAVE functions.

[0125] FIG. 4 illustrates an example screen 400 dis-
played when multimeter 100 is in the AutoHOLD mode.
Screen 400 shows a reading 402 that has been frozen
on the display by selecting the AutoHOLD function in
screen 300. An annunciator 410 displays that the Auto-
HOLD function is active. The status bar may be inversed
in AutoHOLD mode.

[0126] Screen 400 includes the labels Cancel, Save
404, AutoSAVE 406, and Setup 408. These labels cor-
respond, respectively, to a Cancel function for canceling
the AutoHOLD mode, a Save function for saving the fro-
zen measurement, the AutoSAVE function, and a Setup
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function for modifying a configuration of the AutoHOLD
function. Where a user selects the Save function, proc-
essor 206 saves the frozen measurement to memory
204. Where the user selects the AutoSAVE function,
processor 206 automatically holds subsequent stable
readings on display 105 and saves the stable readings
to memory 204.

[0127] FIG. 5 illustrates an example screen 500 dis-
played in multimeter 100 after the AutoSAVE function
has been initiated. Within screen 500, an annunciator
510 indicates that the AutoSAVE function is active. The
status bar may be inversed in AutoSAVE mode. Screen
500includes labels 504,506, and 508, which respectively
correspond to a +Name function, a Start function, and a
Cancelfunction. A user can initiate any of these functions
by pressing the corresponding soft key among soft keys
110 through 113. The user can name a sequence of
measurements to be taken by the AutoSAVE function by
selecting the +Name function and assigning a name for
the sequence. Once the name is assigned, the sequence
of measurements is performed and the name is used to
identify each of the measurements. As will be explained
in further detail with reference to FIG. 10, an automatically
incrementing descriptor such as an increasing number
may be appended to the name to generate names for
the successive measurements. Forinstance, asequence
with the name "voltages" may include measurements
named "voltage-1", "voltage-2", and so on.

[0128] When auser selects the Start functionin screen
FIG. 5, the autoSAVE function begins saving a sequence
of measurements. The measurements in the sequence
will be named and saved using the most recently used
or most recently entered name. If the same soft key is
set to AutoSAVE in screens 300 and 400 and Start in
screen 500, then the user can quickly start the autoSAVE
function by pressing softkey 112 twice from either screen
300 or screen 400. The autoSAVE function can also be
activated by pressing dedicated [HOLD] button 125 while
in screen 500. If the sequence is activated by pressing
[HOLD] button 125, the previously saved measurement
can be used as the first stable reading. Selecting Cancel
can cause the display to return to the previous screen in
which the autosave function was selected. If dedicated
[HOLD] button 125 is pressed while the autoSAVE func-
tion is in progress, a live measurement value can be
saved to memory 204 as if it had been detected as a
stable value and automatically saved. The Manual Range
mode may be changed during execution of the autoSAVE
function. The soft keys 110-113 can be set so that the
only available soft key function is Cancel after the au-
toSAVE function has been started, but before the first
measurement has been taken and recorded.

[0129] FIG. 6 shows an example screen 600 that can
appear after the first measurement of a sequence has
been taken using the autoSAVE function. Screen 600
includes arelative sequence number 612 reflecting which
increment within the sequence is shown in the display.
As shown in FIG. 6, the relative sequence number 612
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is the number "3", which indicates that the reading 302
is the third reading in the sequence and the multimeter
is waiting for a next stable reading. When one or more
measurements have been saved, the soft keys can pro-
vide for redoing the last saved reading and reviewing
previously saved readings.

[0130] In FIG. 6, soft key functions in screen 600 in-
clude Stop 604, Redo last 606, Review 608, and Cancel
610. Selecting Stop 604 can deactivate the autoSAVE
function and return display 105 to the screen shown prior
to selecting the autoSAVE function. Selecting Redo last
606 can cause relative sequence number 612 to blink
indicating a pending replacement. Once multimeter 100
detects a new stable measurement, the new measure-
ment will replace the previously recorded value. The
saved measurement can reuse the name assigned to the
previously recorded value it has replaced. If the name
included an auto-increment number, the newly recorded
measurement will include the auto-increment number
such that the auto-increment numbers in the sequence
have an uninterrupted order. Auto-incrementing num-
bers are discussed in further detail below with reference
to FIGS. 9-16. Selecting Review 608 can allow a user to
review and optionally edit previously saved measure-
ments. Selecting Cancel 610 deactivates the autoSAVE
function and deletes all previously saved measurements
taken during the sequence.

[0131] FIG. 7 illustrates an example of a screen 700
that can appear after Review 608 is selected in screen
600. As shown in FIG. 7, soft key functions in screen 700
include Back 704, Forward 706, Replace 708, and Close
710. A relative sequence number 712 can be highlighted
and/or augmented with an indication of the total number
of saved measurements 714. Selecting Back 704 can
change the screen to show the previous measurement
in the sequence, if any. Selecting Forward 706 can
change the screen to show the next measurement in the
sequence, if any. Relative sequence number 712 chang-
es as the user scrolls back and forth through the meas-
urements to indicate which measurement in the se-
quence is displayed. Measurements are preferably
saved with a time stamp.

[0132] FIG. 8 illustrates an example of a screen 800
that can appear after Replace 708 is selected in screen
700. As shown in FIG. 8, soft key functions in screen 800
include Save 804, Redo From 806, and Cancel 808. Rel-
ative sequence number 812 can blink after Replace 708
is selected. Once multimeter 100 detects a new stable
measurement, this value will replace the previously re-
corded value. The saved measurement can reuse the
name assigned to the previously recorded value it has
replaced. If the name included an auto-increment
number, the newly recorded measurement will include
the auto-increment number such that the auto-increment
numbers in the sequence have an uninterrupted order.
Auto-incrementing numbers are discussed in detail be-
low with reference to FIGS. 9-16.

[0133] In screen 800, selecting Save 804 saves the
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displayed value, rather than the next stable value, over
the previous value at the currently displayed relative se-
quence number 812. Pressing dedicated [HOLD] button
125 performs the same function as Save 804 in screen
800. Selecting Redo From 806 can cause all of the meas-
urements with higher relative sequence numbers in the
sequence to be discarded and for multimeter 100 to
resume saving from this relative sequence number as if
it were now the last in the sequence. In other words, the
user can back up to a previous point in the sequence of
measurements and resume the sequence from that point
such that the new automatically saved measurements
overwrite those previously saved in the same positions
in the sequence.

[0134] Once the user has selected Redo From 806, a
message can be displayed requesting the user to confirm
that the redo function is being selected to prevent acci-
dental loss of measurements. If the user confirms the
operation, the multimeter saves the measurement over
the previous value which now becomes the last relative
sequence number of the sequence. Then, the screen will
return to the screen shown after the autoSAVE function
was selected and the autoSAVE function will continue
saving stable measurements.

Auto-Incrementing Numbers

[0135] When a user saves a current reading, the dis-
play may list various names under which the user can
save the reading. Naming saved readings helps the user
identify what the reading signifies, e.g., what the multim-
eter was measuring, or the location where the reading
was taken. The user may select one of the names or edit
one of the names to suit the user’s needs. If multimeter
100 is recording a series of readings sequentially in a
single location, it is beneficial to have some way to dis-
tinguish between readings and to identify the order of the
readings. Multimeter 100 may include an auto-incre-
menting number function that automatically assigns
numbers to sequential readings under a single name.

[0136] An example of the auto-incrementing number
procedure is shown in FIGS. 9-16. FIG. 9 shows a screen
900 displaying a live reading 902. As shown in FIG. 9, a
soft key function in screen 900 can include Save 904.
FIG. 10 shows a screen 1000 after a user has selected
Save 902 in screen 900. The filled in square 1102 next
to Save denotes that the save function is selected from
the menu. FIG. 11 shows a screen 1100 providing a list
of names after the user has selected +Name 1004 in FIG.
10, which is the same layout of the screen displayed after
auser selects +Name 504 in FIG. 5. Thefirstthree names
in the left hand column of the list include auto-increment-
ing numbers. The filled in square 1102 next to Room-1
1002 denotes that the name Room-1 is selected. FIG.
12 shows a screen 1200 after the user has selected Save
1104 using a soft key in FIG. 11. Message 1202 informs
the user that the measurement is being saved as Room-
1. FIG. 13 shows a screen 1300 after the measurement
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has been saved and the display has returned to the VAC
measurement screen. Ifthe user decides to save another
reading, the user may press the Save soft key twice,
which can bypass the menu of names shown in FIG. 11
and immediately save the reading with the last name that
was selected.

[0137] FIG. 14 shows a screen 1400 when the next
reading 1402, which has the same value as the first read-
ing 902, is being saved. FIG. 15 shows a screen 1500,
which can appear after two readings have been recorded
under the name Room. At this point, Room-3 1504 is
listed in the menu of names, since there are already two
readings recorded under the name Room. If the user se-
lects Reset-# 1504 while Room-3 1502 is selected in the
screen of FIG. 15, the auto-incrementing number in the
selected name can be reset to 1. FIG. 16 illustrates the
menu of names after Reset-# 1504 has been selected in
screen 1500. Room-1 1602 is listed in the menu of screen
1600 instead of Room-3 1504.

[0138] Meter 100 may have a default of pre-defined
names. For instance, FIG. 11 illustrates a menu of eight
pre-defined names. However, the user may edit these
names or input more names on acomputer and download
the additional names to multimeter 100. FIG. 17 shows
a screen displaying an example character palette that
may be used to edit names from the menu of names. The
user can use navigation buttons 114-117 to highlight
characters. Then, the user may press the soft key corre-
sponding to Select to select the highlighted character.
Auto-# 1702 may be highlighted using the navigation but-
tons 114-117 and selected by pressing the soft key cor-
responding to Select 1704 to append an auto-increment-
ing number to a name. If the user elects not to use auto-
incrementing numbers, a time stamp attached to each
measurement can distinguish the measurements from
one another. However, the time stamps may be out of
order when the user replaces measurements within the
sequence after utilizing the autoSAVE Replace function
in Figures 7 and 8. In this situation, the auto-incrementing
numbers can facilitate identification of the measure-
ments.

Min/Max Background Recording

[0139] Min/Max is a mode in which the multimeter dis-
plays the live minimum, maximum, and average meas-
urements that have occurred from the time the initial
measurement of a parameter have begun. In other
words, whenever a new maximum or minimum occurs
(i.e., exceeding the previous maximum or minimum), the
new value is stored, and the respective elapsed time is
updated. The multimeter can give output, such as beep-
ing, whenever a new minimum or maximum measure-
ment occurs. Min/Max mode can be activated by the user
pressing [MIN MAX] 126 in the embodiment shown in
FIG. 1.

[0140] Recordingis the saving of a sequence of meas-
urements for future review or storage. In some embodi-
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ments, the multimeter will begin recording automatically
during min/max mode. The multimeter can record each
minimum, maximum, and average recordings at certain
intervals of time. The multimeter can additionally record
measurements when a predetermined event, such as the
measurement value crossing an event recording thresh-
old, has occurred.

Adjustment Threshold

[0141] Multimeter 100 may be configured to automat-
ically record measurements thatexceed a predetermined
threshold or that deviate from baseline readings by a pre-
determined threshold. The threshold may be measured
in a variety of ways, including, e.g., an absolute number,
a relative number, or a percentage. As an example of a
percentage, the threshold could be measured relative to
aprevious reading; if multimeter 100 detects that ameas-
urement varies from the previous reading by a certain
threshold amount - for example, 4% - then multimeter
100 could automatically record the measurement. Multi-
meter 100 may include an interface for modifying the
threshold value.

[0142] FIGS. 18 and 19 illustrate an example of a pro-
cedure that can be used to modify the threshold value.
FIG. 18 illustrates an example screen 1800 having a
menu for modifying the threshold for the autohold and
event recording functions. In FIG. 18, the filled in square
1802 next to Event Threshold for AutoHold can denote
that the threshold for autohold has been selected. The
open square 1804 next to Event Threshold for Recording
can denote that the threshold for event recording has not
been selected. In some embodiments, the user may use
navigation buttons 114-117 to select which function on
the menu to modify. By selecting Edit 1806, which can
be done by pressing soft key 110, screen 1800 can
change to screen 1900, which is shown in FIG. 19 and
in which the value of the event recording threshold can
be changed.

[0143] The "4"in 04% next to Event Threshold for Re-
cording is highlighted in FIG. 19, which means that the
user can change the value. Arrows 1902 can be provided
to notify the user that the up and down navigation buttons
can be used to change the value of the event recording
threshold. Once the event recording threshold value has
been altered within the display, the processor uses the
new threshold value to determine whether measure-
ments are stable when the event recording function is
used. Likewise, when the autohold threshold value has
been modified, the processor uses the new threshold val-
ue to determine whether measurements are stable when
the autohold function is used.

Easy Recording
[0144] Easy recording is a feature that allows a user

to record one or both of event recording or interval re-
cording by prompting the multimeter once without the
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user having to configure parameters, such as recording
duration or a sample interval. Interval records are cap-
tured when the time to store a measurement value, as
designated by the recording sample interval (how often
the measurementis recorded), has arrived. The user can
setthe duration and sample interval for interval recording.
By using easy recording, the user can prompt the multi-
meter to record, and the processor will automatically be-
gin recording with a sample interval chosen by the proc-
essor. Rather than having a predetermined duration,
easy recording can continue until a user prompts the mul-
timeter to stop recording, the memory runs out of room,
or the multimeter loses power. As the memory fills and
time passes during recording, the processor can down-
sample recordings to make more space for future record-
ings and the processor can begin to record with a larger
interval sample, which will decrease the amount of mem-
ory necessary to continue recording. The processor can
be programmed to down-sample sampled data to reduce
its size and change the interval sample in response to a
variety of conditions, such as a certain amount of time
passed and/or a certain amount of remaining memory.
Events can be preserved during down-sampling so that
meaningful data is not lost.

Battery Saver Mode

[0145] To conserve energy, multimeter 100 can in-
clude a battery saver mode, which is particularly useful
when the multimeter is recording for long periods of time
without any user interaction. FIG. 20 illustrates an exam-
ple configuration of processors that facilitates battery
saver mode. A measurement processor 2000 is connect-
ed to an application processor 2002, which is connected
to a main memory 2004. Measurement processor 2000
can be programmed to take raw, live measurements. Ap-
plication processor 2002 can be programmed to perform
other functions, including saving measurements to main
memory 2004 or changing the range of measurements.
[0146] The battery saver mode can be activated in re-
sponse to a variety of conditions, such as a user input or
the passage of a certain amount of time without any user
input. During the battery saver mode, display 105 can be
turned off and application processor 2002 can operate
at a reduced clock speed (or alternatively, put into hiber-
nate mode where one or more of its clocks are powered
down) to achieve minimal power use while measurement
processor 2000 continues to acquire and buffer data.
When a predetermined number of results are buffered,
or a period of time elapses, measurement processor
2000 may activate the application processor 2002.
Thereafter, application processor 2002 may resume op-
eration at its normal clock speed, data can be retrieved
from measurement processor 2000, processed and re-
corded, and the clock speed of application processor
2002 can be reduced again. During the battery saver
mode, application processor 2002 remains relatively or
completely idle most of the time, only running in short
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bursts to process recent measurement data. The semi-
autonomous running of measurement processor 2000
combined with partial (or complete) suspension of appli-
cation processor 2002 can extend battery life.

[0147] As shown in FIG. 1, On/Off button 118 can in-
clude a blinking LED for indicating when multimeter 100
is in battery saver mode. Multimeter 100 can be pro-
grammed to beep or otherwise indicate when battery sav-
er mode ends and/or begins. The battery saver mode
can be ended in response to a variety of conditions, such
as direct user input to end battery saver mode or a user
simply beginning to interact with the multimeter. Meas-
urement processor 2000 may be implemented by any of
several well-known technologies. For instance, in some
embodiments, measurement processor 2000 comprises
an ultra-low-power microcontroller such as the Texas In-
struments MSP430. Similarly, application processor
2002 may be implemented by any of several well-known
technologies. For instance, in some embodiments, ap-
plication processor 2002 is implemented by a Freescale
1.MXS MC9328, which is a microcontroller built around
an ARM9 core.

Conclusion

[0148] In various embodiments, the features dis-
cussed above can be provided in various combinations
or sub-combinations within a single multimeter. For ex-
ample, in some embodiments, the AutoSAVE function
and the auto-incrementing number function can be used
in combination so thatthe multimeter automatically saves
a sequence of stable measurements with auto-incre-
menting number function can be used in combination so
that the multimeter automatically saves a sequence of
stable measurements with auto-incrementing numbers
attached to the name of each measurement in the se-
quence. In other embodiments, the features may be pro-
vided separately.

[0149] Specific details of the disclosed embodiments
of the invention are set forth in the description and in the
figures to provide a thorough understanding of these em-
bodiments. A person skilled in the art, however, will un-
derstand that the invention may be practiced without sev-
eral of these details or additional details can be added
to the invention. Well-known structures and functions
have not been shown or described in detail to avoid un-
necessarily obscuring the description of the embodi-
ments of the invention.

Claims

1. A digital multimeter (100), comprising:
a measurement component for receiving meas-
urement data corresponding to one or more

physical or electrical parameters;
a user interface for receiving user input to place
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the digital multimeter in an auto-save mode;
amemory component (204) for storing data cap-
tured by the digital multimeter; and
characterized in that an auto-save component
automatically captures and stores datawhen the
digital multimeter (100) is in an auto-save mode
by: (a) detecting when the digital multimeter
(100) receives stable measurement data of one
or more physical or electrical parameters, and
(b) automatically saving stable measurement
data to the memory component (204) upon mak-
ing the detection;

wherein the stable measurement is a measure-
ment taken by the multimeter that fluctuates
within predetermined limits that may be either
default limits or limits set by the user during a
discrete time period.

The digital multimeter (100) of claim 1, further com-
prising a graphical display (105) forindicating atleast
one of: (a) the auto-save mode being activated, (b)
one or more real-time measurement values derived
from the received measurement data recorded in au-
to-save mode, and (c) individual values of new stable
measurements after detection by the auto-save
component.

The digital multimeter (100) of claim 1, further com-
prising a graphical display (105) allowing a user to
assign a name to each measurement within a se-
quence of measurements, wherein the name of each
measurement within the sequence of measurements
includes an indication of the order of the correspond-
ing measurement within the sequence and a text
string provided by a user.

The digital multimeter (100) of claim 1, further com-
prising a redo component for receiving a redo-input
while the digital multimeter (100) is in the auto-save
mode and replacing a most-recently saved meas-
urement among a sequence of measurements in re-
sponse to the redo-input.

The digital multimeter (100) of claim 1, further com-
prising a replace component for receiving a replace-
input while the digital multimeter is in the auto-save
mode and replacing one or more saved measure-
ments within the sequence of measurements in re-
sponse to the replace-component, wherein the user-
interface component includes a navigation compo-
nent allowing a user to navigate among the se-
quence to identify measurements to be replaced by
the replace-component.

The digital multimeter (100) of claim 1 wherein the
auto-save component determines whether a meas-
urement is a stable measurement by determining
whether the measurement changes by a predeter-
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mined amount or proportion during a discrete time
period.

The digital multimeter (100) of claim 1, further com-
prising (a) a display component (105) for displaying
real-time measurement values based on the re-
ceived measurement data; and (b) an auto-hold
component for automatically freezing the value of
the stable measurement within the display compo-
nent (105) upon detecting receipt of the stable meas-
urement.

The digital multimeter (100) of claim 1, further com-
prising a saving component configured to save a val-
ue that has been frozen within the display in re-
sponse to a user-input submitted via the user-inter-
face component

Amethod of operating a digital multimeter (100) com-
prising a measurement component, a user-interface
component, a memory component, a display (105)
and an auto-save component, the method charac-
terized by:

receiving, via the measurement component,
measurement data corresponding to one or
more physical or electrical parameters;
receiving, via the user-interface component, a
user-inputfor placing the digital multimeter (100)
in an auto-save mode;

wherein, once the digital multimeter (100) is in
auto-save mode, the auto-save component au-
tomatically captures and stores a sequence of
measurements by repeatedly performing the fol-
lowing steps as the multimeter is placed in com-
munication with different physical or electrical
conditions:

(a) detecting when the digital multimeter
(100) receives a stable measurement; and
(b) automatically saving the stable meas-
urement in the memory component upon
making the detection;

wherein the stable measurement is a measure-
ment taken by the multimeter that fluctuates
within predetermined limits that may be either
default limits or limits set by the user during a
discrete time period.

10. The method of claim 9, further characterized by,

upon receiving the user-input for placing the digital
multimeter (100) in the auto-save mode, at least one
of: (a) presenting a graphical indication within the
display (105) to indicate that the digital multimeter
(100) is in the auto-save mode; and (b) allowing a
user to enter aname and/or number for the sequence
of measurements within the display (105).
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The method of claim 9, further characterized by pre-
senting an annunciator graphic in the graphical dis-
play (105) to indicate when the digital multimeter
(100) is in the auto-save mode.

The method of claim 9, further characterized by dis-
playing the value of each new stable measurement
in the graphical display (105) after the new stable
measurement is detected by the auto-save compo-
nent.

The method of claim 9 wherein the auto-save com-
ponent determines whether a measurement is a sta-
ble measurement by determining whether the meas-
urementchanges by a predetermined amount or pro-
portion during a discrete time period.

The method of claim 9, further characterized by,
upon detecting each stable measurement, tempo-
rarily freezing the value of the stable measurement
within the graphical display (105).

The method of claim 9 wherein receiving the meas-
urement data is in response to a user moving the
measurement component between first and second
measurement points for detecting the physical or
electrical parameters, and wherein the first and sec-
ond measurement points include contact points on
one or more circuits.

Patentanspriiche

1.

Digitales Multimeter (100), das folgendes umfasst:

eine Messkomponente zum Empfangen von
Messdaten, die einem oder mehreren physika-
lischen oder elektrischen Parametern entspre-
chen;

eine Benutzerschnittstelle zum Empfangen ei-
ner Benutzereingabe zum Versetzen des digi-
talen Multimeters in einen Modus mit automati-
scher Speicherung;

eine Speicherkomponente (204) zum Speichern
von durch das digitale Multimeter erfassten Da-
ten; und

dadurch gekennzeichnet, dass eine Kompo-
nente mit automatischer Speicherung Daten er-
fasst und speichert, wenn sich das digitale Mul-
timeter (100) in einem Modus mit automatischer
Speicherung befindet, indem: (a) erkannt wird,
wenn das digitale Multimeter (100) stabile
Messdaten eines oder mehrerer physikalischer
oder elektrischer Parameter empfangt, und (b)
stabile Messdaten nach der Erkennung automa-
tisch in der Speicherkomponente (204) gespei-
chert werden;

wobei es sich bei der stabilen Messung um eine
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von dem Multimeter vorgenommene Messung
handelt, die innerhalb vorbestimmter Grenzen
schwankt, wobei es sich bei den Grenzen ent-
weder um voreingestellte Standardgrenzwerte
oder um Grenzwerte handeln kann, die durch
den Benutzer wahrend einem diskreten Zeit-
raum festgelegt werden.

Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner eine Grafikanzeige (105) zum Anzei-
gen mindestens eines der folgenden Zustande um-
fasst: (a) der Aktivierung des Modus mit automati-
scher Speicherung; (b) eines oder mehrerer von den
empfangenen Messdaten abgeleiteter Echtzeit-
messwerte, die in dem Modus mit automatischer
Speicherung aufgezeichnet werden; und (c) indivi-
dueller Werte neuer stabiler Messungen nach der
Erkennung durch die Komponente mit automati-
scher Speicherung.

Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner eine grafische Anzeige (105) umfasst,
die es einem Benutzer erméglicht, jeder Messung
innerhalb einer Messfolge einen Namen zuzuwei-
sen, wobei der Name jeder Messung innerhalb der
Messfolge eine Anzeige der Reihenfolge der ent-
sprechenden Messungen in der Folge aufweist so-
wie eine von dem Benutzer bereitgestellte Textfolge.

Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner eine Wiederholungskomponente zum
Empfangen einer Wiederholungseingabe umfasst,
wahrend sich das digitale Multimeter (100) in dem
Modus mit automatischer Speicherung befindet so-
wie zum Ersetzen einer zuletzt gespeicherten Mes-
sung aus einer Messfolge als Reaktion auf die Wie-
derholungseingabe.

Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner eine Ersatzkomponente zum Empfan-
gen einer Ersatzeingabe umfasst, wahrend sich das
digitale Multimeter in dem Modus mit automatischer
Speicherung befindet sowie zum Ersetzen einer
oder mehrerer gespeicherter Messungen in der
Messfolge als Reaktion auf die Ersatzkomponente,
wobei die Benutzerschnittstellenkomponente eine
Navigationskomponente aufweist, die es einem Be-
nutzer ermdoglicht, in der Folge zu navigieren, um
durch die Ersatzkomponente zu ersetzende Mes-
sungen zu identifizieren.

Digitales Multimeter (100) nach Anspruch 1, wobei
die Komponente mit automatischer Speicherung be-
stimmt, es sich bei einer Messung um eine stabile
Messung handelt, indem bestimmt wird, ob sich die
Messung in einem vorbestimmten Ausmaf oder im
Verhaltnis wahrend einem diskreten Zeitraum ver-
andert.
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Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner folgendes umfasst (a) eine Anzeige-
komponente (105) zur Anzeige von Echtzeitmess-
werten auf der Basis der empfangenen Messdaten;
und (b) eine Komponente mit automatischer Halte-
funktion zum automatischen Einfrieren des Werts
der stabilen Messung in der Anzeigekomponente
(105) nach dem Empfangen der stabilen Messung.

Digitales Multimeter (100) nach Anspruch 1, wobei
dieses ferner eine Speicherkomponente umfasst,
die so konfiguriert ist, dass sie einen Wert speichert,
der in der Anzeige als Reaktion auf eine Uber eine
Benutzerschnittstellenkomponente bereitgestellte
Benutzereingabe eingefroren worden ist.

Verfahren firden Betrieb eines digitalen Multimeters
(100), das eine Messkomponente, eine Benutzer-
schnittstellenkomponente, eine Speicherkompo-
nente, eine Anzeige (105) und eine Komponente mit
automatischer Speicherung umfasst, gekennzeich-
net durch:

das Empfangen tber die Messkomponente von
Messdaten, die einem oder mehreren physika-
lischen oder elektrischen Parametern entspre-
chen;

das Empfangen Uber die Benutzerschnittstel-
lenkomponente einer Benutzereingabe zum
Versetzen des digitalen Multimeters (100) in ei-
nen Modus mit automatischer Speicherung;
wobei, wenn sich das digitale Multimeter (100)
in dem Modus mit automatischer Speicherung
befindet, die Komponente mit automatischer
Speicherung automatisch eine Folge von Mes-
sungen erfasst und speichert, indem wiederholt
die folgenden Schritte ausgefiihrt werden, wenn
das Multimeter in Kommunikation mit verschie-
denen physikalischen oder elektrischen Bedin-
gungen versetzt wird:

(a) das Erkennen, wenn das digitale Multi-
meter (100) eine stabile Messung emp-
fangt; und

(b) das automatische Speichern der stabi-
len Messung in der Speicherkomponente
nach der Erkennung;

wobei es sich bei der stabilen Messung um eine
von dem Multimeter vorgenommene Messung
handelt, die innerhalb vorbestimmter Grenzen
schwankt, wobei es sich bei den Grenzen ent-
weder um voreingestellte Standardgrenzwerte
oder um Grenzwerte handeln kann, die durch
den Benutzer wahrend einem diskreten Zeit-
raum festgelegt werden.

10. Verfahren nach Anspruch 9, wobei dieses ferner da-
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durch gekennzeichnet ist, dass nach dem Emp-
fangen der Benutzereingabe zum Versetzen des di-
gitalen Multimeters (100) in den Modus mit automa-
tischer Speicherung, zumindest eine der folgenden
Optionen erfolgt: (a) das Darstellen einer grafischen
Anzeige in der Anzeige (105), um anzuzeigen, dass
sich das digitale Multimeter (100) in dem Modus mit
automatischer Speicherung befindet; und (b) das Er-
moglichen, dass ein Benutzer einen Namen und/
oder eine Zahl fur die Messfolge in der Anzeige (105)
eingibt.

Verfahren nach Anspruch 9, ferner dadurch ge-
kennzeichnet, dass eine Anzeigegrafik in der Gra-
fikanzeige (105) dargestellt wird, um anzuzeigen,
wenn sich das digitale Multimeter (100) in dem Mo-
dus mit automatischer Speicherung befindet.

Verfahren nach Anspruch 9, ferner dadurch ge-
kennzeichnet, dass der Wert jeder neuen stabilen
Messung in der Grafikanzeige (105) nach der Erken-
nung der neuen stabilen Messung durch die Kom-
ponente mit automatischer Speicherung angezeigt
wird.

Verfahren nach Anspruch 9, wobei die Komponente
mit automatischer Speicherung bestimmt, ob es sich
beieiner Messung um eine stabile Messung handelt,
indem bestimmt wird, ob sich die Messung in einem
vorbestimmten Ausmalf oder im Verhaltnis wahrend
einem diskreten Zeitraum verandert.

Verfahren nach Anspruch 9, ferner dadurch ge-
kennzeichnet, dass nach dem Erkennen jeder sta-
bilen Messung der Wert der stabilen Messung vor-
Ubergehend in der Grafikanzeige (105) eingefroren
wird.

Verfahren nach Anspruch 9, wobei das Empfangen
der Messdaten als Reaktion auf einen Benutzer er-
folgt, der die Messkomponente zwischen ersten und
zweiten Messpunkten bewegt, um die physikali-
schen oder elektrischen Parameter zu erkennen,
und wobei die ersten und zweiten Messpunkte Kon-
taktpunkte auf einer oder mehreren Schaltungen
aufweisen.

Revendications

1.

Multimetre numérique (100), comprenant :

un composantde mesure pour recevoir des don-
nées de mesure correspondant a un ou plu-
sieurs paramétres physiques ou électriques ;

une interface utilisateur pour recevoir une en-
trée utilisateur pour mettre le multimétre numé-
rigque dans un mode de sauvegarde
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automatique ;

un composant de mémoire (204) pour stocker
les données capturées par le multimétre
numérique ; et

caractérisé en ce qu’un composant de sauve-
garde automatique capture et stocke automati-
quement les données lorsque le multimétre nu-
mérique (100) estdans un mode de sauvegarde
automatique en : (a) détectant le moment ou le
multimétre numérique (100) recoit des données
de mesure stables d’'un ou plusieurs paramétres
physiques ou électriques, et (b) sauvegardant
automatiquement des données de mesure sta-
bles sur le composant de mémoire (204) lors de
la détection ;

dans lequel la mesure stable est une mesure
prise par le multimétre qui fluctue dans des limi-
tes prédéterminées qui peuvent étre soit des li-
mites par défaut soit des limites définies par I'uti-
lisateur pendant une période de temps discrete.

Multimétre numérique (100) selon la revendication
1, comprenant en outre un affichage graphique (105)
pour indiquer au moins l'un des composants
suivants : (a) le mode de sauvegarde automatique
est activé, (b) une ou plusieurs valeurs de mesure
en temps réel dérivées des données de mesure re-
cues enregistrées en mode de sauvegarde automa-
tique, et (c) des valeurs individuelles de nouvelles
mesures stables aprés la détection par le composant
de sauvegarde automatique.

Multimétre numérique (100) selon la revendication
1, comprenant en outre un affichage graphique (105)
permettant a un utilisateur d’attribuer un nom a cha-
que mesure dans une séquence de mesures, dans
lequel le nom de chaque mesure dans la séquence
de mesure comprend une indication de 'ordre de la
mesure correspondante dans la séquence et une
chaine de texte fournie par un utilisateur.

Multimeétre numérique (100) selon la revendication
1, comprenant en outre un composant de rétablis-
sement pour recevoir une entrée de rétablissement
alors que le multimetre numérique (100) estenmode
de sauvegarde automatique et remplacer la mesure
la plus récemment sauvegardée parmi une séquen-
ce de mesures en réponse a lI'entrée de rétablisse-
ment.

Multimeétre numérique (100) selon la revendication
1, comprenant en outre un composant de remplace-
ment pour recevoir une entrée de remplacement
alors que le multiméetre numérique est en mode de
sauvegarde automatique et remplacer une ou plu-
sieurs des mesures sauvegardées dans la séquence
de mesures en réponse au composant de rempla-
cement, dans lequel le composant d’interface utili-
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sateur comprend un composant de navigation per-
mettant a un utilisateur de naviguer parmila séquen-
ce pour identifier les mesures a remplacer par le
composant de remplacement.

Multimétre numérique (100) selon la revendication
1, dans lequel le composant de sauvegarde auto-
matique détermine si une mesure est une mesure
stable, en déterminant si la mesure change d’une
quantité ou proportion prédéterminée pendant une
période de temps discréte.

Multimétre numérique (100) selon la revendication
1,comprenanten outre (a) un composant d’affichage
(105) pour afficher les valeurs de mesure en temps
réel sur la base des données de mesure regues ; et
(b) un composantde maintien automatique pour figer
automatiquement la valeur de la mesure stable dans
le composant d’affichage (105) lors de la détection
de la réception de la mesure stable.

Multimetre numérique (100) selon la revendication
1, comprenant en outre un composant de sauvegar-
de configuré pour sauvegarder une valeur qui a été
figée dans I'affichage en réponse a une entrée d'uti-
lisateur soumise via le composant d’interface utilisa-
teur.

Procédé de fonctionnement d’'un multimétre numé-
rique (100) comprenant un composant de mesure,
un composant d’interface utilisateur, un composant
de mémoire, un affichage (105) et un composant de
sauvegarde automatique, le procédé étant caracté-
risé par les étapes consistant a :

recevoir, par I'intermédiaire du composant de
mesure, des données de mesure correspondant
a un ou plusieurs paramétres physiques ou
électriques ;

recevoir, par l'intermédiaire du composant d’in-
terface utilisateur, une entrée d'utilisateur pour
mettre le multimétre numérique (100) dans un
mode de sauvegarde automatique ;

dans lequel, une fois le multimétre numérique
(100) en mode de sauvegarde automatique, le
composantde sauvegarde automatique capture
et stocke automatiquement une séquence de
mesures en effectuant de maniére répétée,
alors que le multimétre est mis en communica-
tion avec différentes conditions physiques ou
électriques, les étapes suivantes consistant a :

(a) détecter le moment ou le multimétre nu-
mérique (100) recoit une mesure stable ; et
(b) sauvegarder automatiquement la mesu-
re stable dans le composant de mémoire
lors de la détection ;
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dans lequel la mesure stable est une mesure
prise par le multimétre qui fluctue dans des limi-
tes prédéterminées qui peuvent étre soit des li-
mites par défaut soit des limites définies par I'uti-
lisateur pendant une période de temps discrete.

Procédé selon la revendication 9, caractérisé en
outre en ce qu’il comprend, lors de la réception de
I'entrée d'utilisateur pour mettre le multimétre numé-
riqgue (100) en mode de sauvegarde automatique,
au moins I'une des étapes consistant a : (a) présen-
ter une indication graphique dans I'affichage (105)
pour indiquer que le multimetre numérique (100) est
en mode de sauvegarde automatique, et (b) permet-
tre a un utilisateur d’entrer un nom et/ou numéro pour
la séquence de mesures dans I'écran (105).

Procédé selon la revendication 9, caractérisé en
outre par I'étape consistant a présenter un graphi-
que annonciateur dans I'affichage graphique (105)
pour indiquer lorsque le multimétre numérique (100)
est en mode de sauvegarde automatique.

Procédé selon la revendication 9, caractérisé en
outre par I'affichage de la valeur de chaque nouvelle
mesure stable dans l'affichage graphique (105),
aprés que la nouvelle mesure stable est détectée
par le composant de sauvegarde automatique.

Procédé selon la revendication 9, dans lequel le
composant de sauvegarde automatique détermine
siune mesure estune mesure stable, en déterminant
si la mesure change d’'une quantité ou proportion
prédéterminée pendant une période de temps dis-
créte.

Procédé selon la revendication 9, caractérisé en
outre, lors de la détection de chaque mesure stable,
par I'étape consistant a figer temporairement la va-
leur de la mesure stable dans I'affichage graphique
(105).

Procédé selon la revendication 9, dans lequel la ré-
ception des données de mesure est en réponse au
déplacement par un utilisateur du composant de me-
sure entre des premier et second points de mesure
pour détecter les parametres physiques ou électri-
ques, et dans lequel les premier et second points de
mesure incluent des points de contact sur un ou plu-
sieurs circuits.
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